Enhanced synaptic responses in the piriform cortex associated with sexual stimulation in the male rat.
Male rats that copulate to ejaculation with female rats bearing an odor show a learned preference to ejaculate selectively with females that bear the odor. This conditioned ejaculatory preference reflects an association between the odor and the reward state induced by ejaculation. Although little is known about the neuronal mechanisms that mediate this form of learning, convergence of genitosensory and olfactory inputs occurs in both hypothalamic and cortical regions, notably within primary olfactory (piriform) cortex, which may be involved in the encoding or storage of the association. The present study contrasted the ability of genital investigations, mounts, intromissions, ejaculations, and a sexually conditioned olfactory stimulus, to enhance evoked synaptic field potentials in the piriform cortex. Rats in the Paired group underwent conditioning trials in which they copulated with sexually receptive females bearing an almond odor. Rats in the Unpaired control group copulated with receptive females bearing no odor. Responses in the piriform cortex evoked by electrical stimulation of the olfactory bulb were recorded in male rats as they engaged in different aspects of sexual behavior, and were also recorded after conditioning, during exposure to cotton swabs bearing the almond odor. The monosynaptic component of responses was increased during intromission and ejaculation, and the late component of responses was increased during anogenital sniffing and mounting (with or without intromission). However, no differences in the amplitudes of evoked responses were found between the Paired and Unpaired groups, and no differences in synaptic responses were found during presentation of the odor after conditioning. These data indicate that short-term alterations in synaptic responsiveness occur in piriform cortex as a function of sexual stimulation in the male rat, but that responses are not significantly altered by a conditioned odor.